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ESM TABLES 
 
Table S1.  Nations reporting effort statistics for Pacific pelagic longline fisheries to the 
Secretariat for Pacific Communities (SPC), Oceanic Fisheries Program.  Statistics were accessed 
online (www.spc.int/oceanfish/html/wcpfc/statistics/publicdomain/index.asp). 
Australia New Caledonia 
Belize New Zealand 
China Niue 
Chinese Taipei Palau 
Cook Islands Papua New Guinea 
Federated States of Micronesia Philippines 
Fiji Islands Samoa 
French Polynesia Senegal 
Indonesia Solomon Islands 
Japan Spain 
Kiribati Tonga 
Republic of Korea United States of America 
Marshall Islands Vanuatu 
Nauru Vietnam 
 
  
Table S2.  Data sources of catch statistics for Pacific pelagic longline fisheries reporting to the 
United Nations Food and Agricultural Organization (UNFAO).  Statistics were accessed online 
using the Atlas of Tuna and Billfish Catches (www.fao.org/fishery/statistics/tuna-atlas/query/en). 
Australian Fisheries Management Authority 
Commission for the Conservation of Southern Bluefin Tuna 
Inter-American Tropical Tuna Commission 
National Marine Fisheries Service 
Secretariat for Pacific Communities 
Western and Central Pacific Fisheries Commission 
 
 
 
  
Table S3. Adjustment factors used to correct for gear-specific variation in bycatch 
probability.   
proportion billfish in catch adjustment factor* 
0.00 – 0.10 1.00 
0.10 – 0.20 1.64 
0.20 – 0.30 2.29 
0.30 – 0.40 2.93 
0.40 – 0.50 3.58 
0.50 – 0.60 4.22 
0.60 – 0.70 4.87 
0.70 – 0.80 5.51 
0.80 – 0.90 6.16 
0.90 – 1.00 6.80 
* Adjustment factors were divided into 10 equal interval classes ranging between 1.0 – 6.8 
based upon the proportion of billfish in the total catch (per weight basis). 
  
Table S4.  Proportion of total tracks within each of the four annual quarters separated into El 
Niño, La Niña, and neutral episodes.  Periods were classified from the Oceanic Niño Index 
(ONI), which applies a three-month running mean to ERSST.v3b SST anomalies in the Niño 3.4 
region (5
o
N-5
o
S, 120
o
-170
o
W)], based on centered 30-year periods.  A temperature threshold of 
± 5 
o
C for the ONI was used to classify episodes as El Niño (warmer than normal), La Niña 
(cooler than normal), and neutral (within 4 
o
C of normal). 
    
 Eastern Pacific turtles  Western Pacific turtles 
 1 2 3 4  1 2 3 4 
El Nino 0.051 0.027 0.123 0.097  0.023 0.000 0.028 0.078 
La Nina 0.079 0.025 0.031 0.033  0.158 0.091 0.082 0.175 
Neutral 0.261 0.237 0.030 0.006  0.061 0.110 0.166 0.028 
 
  
ESM FIGURES 
 
Figure S1.  Proportion of billfish in the total catch (per weight basis) within each 5
o 
× 5
o
 grid cell 
per annual quarter.  Values were used to adjust fishing effort for gear-specific variation in 
bycatch probability (see electronic supplementary material, table S3).     
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 Figure S2. Position estimates from a switching state-space model (SSSM) for Pacific leatherback 
turtles tracked via satellite from 1992 – 2008, color coded by (a) western (WP) and eastern (EP) 
nesting populations, and (b) El Niño, La Niña, and neutral episodes.  Periods were classified 
from the Oceanic Nino Index (ONI), which applies a three-month running mean to ERSST.v3b 
SST anomalies in the Niño 3.4 region (5
o
N-5
o
S, 120
o
-170
o
W)], based on centered 30-year 
periods.  A temperature threshold of ± 5 
o
C for the ONI was used to classify episodes as El Niño 
(warmer than normal), La Niña (cooler than normal), and neutral (within 4 
o
C of normal).  
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 Figure S3. Index of longline fishing effort in the Pacific Ocean during El Niño, La Niña, and 
neutral episodes.  Values are hundreds of hooks per annual quarter adjusted for gear-specific 
variation in bycatch probability within each 5
o 
× 5
o
 grid cell.  Climate periods were classified 
from the Oceanic Nino Index (ONI), which applies a three-month running mean to ERSST.v3b 
SST anomalies in the Niño 3.4 region (5
o
N-5
o
S, 120
o
-170
o
W)], based on centered 30-year 
periods.  A temperature threshold of ± 5 
o
C for the ONI was used to classify episodes as El Niño 
(warmer than normal), La Niña (cooler than normal), and neutral (within 4 
o
C of normal).  
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 Figure S4.  Relative interaction indices for leatherback turtles and longline fisheries in the 
Pacific Ocean within 5
o 
× 5
o
 grid cells, without adjustments for gear-specific variation in bycatch 
probability.  Values derived from the interaction index equation represent the relative proportion 
of bycatch risk for each time period and grid cell combination such that all grid cells across the 
four time periods sum to one.  Grey lines indicate national exclusive economic zones extending 
approximately 200 nautical miles from shore.  White represents areas for which we have no data. 
100oE 140oE 180o 140oW 100oW
la
ti
tu
d
e
longitude
50oN
30oN
10oN
10oS
30oS
50oS
Q1
50oN
30oN
10oN
10oS
30oS
50oS
Q2
50oN
30oN
10oN
10oS
30oS
50oS
Q3
Q450
oN
30oN
10oN
10oS
30oS
50oS
